Introduction
As antistatic agent, textile softener, germicide, corrosion inhibitor, and petroleum additive, cationic surfactants have been widely and characteristically used1). Dialkyldimethylammonium compounds (DDAC) have been used mainly for the cationic surfactants. But they are claimed recently by their poor biodegradability under the conditions of rivers or practical sewage plants.
There are three directions to solve this problem. The first is to find the raw materials that are more quickly biodegradated than DDAC, the second is to break the compounds having the destructible group to the biodegradable ones, and the third is to decrease the using amount of cationic surfactants.
Concerning the second point, cationic surfactants having the destructible groups, such as an acetal group2),3) and siloxy group4) have been reported to be chemically hydrolyzable.
For the third one, the development of cationic amphiphilic compounds having a higher performance is the case. Recently, ionic amphiphilic compounds having two alkyl chains and two hydrophilic groups in a molecule were reported to show the excellent surface-active properties than the conventional ones having one alkyl chain and one hydrophilic group5),6 amine (88.4 g, 1.0 mol) was heated to reflux until the ester had been consumed, which took 24 h. The complete consumption of the ester in the reaction system was checked by thin-layer chromatography (TLC, silica-gel plate) eluted with a mixture of acetone/29% aqueous ammonia (30 : 1, vol/vol). After evaporation of excess 2-aminoethyldimethylamine under reduced pressure, amidoamine 1 b was isolated as a waxy material. By recrystallization of the waxy material from hexane afforded a white solid (44.4 g, 82% yield). The synthetic results of these compounds are summarized in Table 1 along with elemental analysis. The plots of the logarithm of the cmc vs. the carbon number in the acyl chain of the compound are shown in Fig. 1 . The log cmc's of bis[quaternary amidoammonium] salts (2a-c) decreased linearly with an increase of the carbon number in the acyl chain, like as the conventional amphiphilic compounds having one alkyl chain and one hydrophilic group. The 7cmc's of bis[quaternary amidoammonium] salts (2a-c in Table 3 ) do not change with the increase of their acyl chain length, and are almost the same within the compounds synthesized. However, values are smaller than those of mono-and bis[quaternary alkylammonium] salts (4b-d). It is reasonable to consider that the inter-or intramolecular hydrogen bonding may possibly work between the amido groups'-3) , and the lipophilic chains may pack more closely at the air-water interface.
The foaming ability and foam stability up to 10 min were measured for the prepared bis 
